Using the notion of DFS-sets which is introduced in [9] , the notion of DFS-near-rings is introduced, and their properties are investigated. Characterizations of DFS-near-rings are provided. Conditions for a DFS-set to be a DFS-near-ring are considered.
Introduction
Molodtsov [12] introduced the concept of soft set as a new mathematical tool for dealing with uncertainties. Molodtsov pointed out several directions for the applications of soft sets. At present, works on the soft set theory are progressing rapidly. Ç aǧman et al. [5] introduced fuzzy parameterized (FP) soft sets and their related properties. They proposed a decision making method based on FP-soft set theory, and provided an example which shows that the method can be successfully applied to the problems that contain uncertainties. Feng [6] considered the application of soft rough approximations in multicriteria group decision making problems. Aktaş and Ç agman [2] studied the basic concepts of soft set theory, and compared soft sets to fuzzy and rough sets, providing examples to clarify their differences. They also discussed the notion of soft groups. After than, many algebraic properties of soft sets are studied (see [1, 4, 7, 8, 10, 11, 13] ). In order to lay a foundation for providing a soft algebraic tool in considering many problems that contain uncertainties, Jun et al. [9] introduced the notion of double-framed soft sets (briefly, DFS-sets), and applied it to BCK/BCI-algebras. They discussed double-framed soft algebras (briefly, DFS-algebras) and investigated related properties.
In this paper, using the notion of DFS-sets which is introduced in [9] , we introduce the notions of double-framed soft near-rings, and investigate their properties. We provide characterizations of DFS-near-rings.
2 Double-framed soft near-rings Molodtsov [12] defined the soft set in the following way: Let U be an initial universe set and E be a set of parameters. We say that the pair (U, E) is a soft universe. Let P(U ) denotes the power set of U and A, B, C, · · · ⊆ E.
Definition 2.1 ([12]). A pair (α,
) is called a soft set over U, whereα is a mapping given byα : A → P(U ).
In other words, a soft set over U is a parameterized family of subsets of the universe U. For ε ∈ A,α(ε) may be considered as the set of ε-approximate elements of the soft set (α, A). For illustration, Molodtsov considered several examples in [12] .
In the following, consider that E = N, as a set of parameters.
Definition 2.2 ([9]
). A double-framed pair (α,f ); N is called a doubleframed soft set (briefly, DFS-set) over U whereα andf are mappings from A to P(U ).
For a DFS-set (α,f ); N over U and two subsets γ and δ of U, the γ-inclusive set and the δ-exclusive set of (α,f ); N , denoted by i A (α; γ) and e A (f ; δ), respectively, are defined as follows:
respectively. The set
is called a double-framed including set of (α,f ); N . It is clear that
From now on, we will take N, as a set of parameters, which is a near-ring unless otherwise specified. +  0  1  2  3  0  0  1  2  3  1  1  2  3  0  2  2  3  0  1  3  3  0  1  2 Table 2: Cayley table for the "·"-operation   ·  0  1  2  3  0  0  0  0  0  1  0  1  2  1  2  0  2  0  2  3  0  3  2  3 Then (N, +, ·) is a near-ring (see [14] ). Let U be a set of 2 × 2 matrices of the form x x y y with entries in N , that is,
Let (α,f ); N be a double-framed soft set over U given bỹ Proposition 2.5. Let (α,f ); N be a DFS-near-ring over U . Then
(3) For a fixed element x ∈ N , we havẽ
for all y ∈ N .
Proof. Assume that (α,f ); N is a DFS-near-ring over U .
(1) For any x ∈ N , we havẽ
It follows that
and so thatα(y) =α(x + y) andf (y) =f (x + y) for all y ∈ N . Hencẽ α(y + x) =α(y + x + (y − y)) =α(y + (x + y) − y) ⊇α(y) ∩α(x + y) =α(y) andf (y + x) =f (y + x + (y − y)) =f (y + (x + y) − y)
for all y ∈ N . Using (2.1), we havẽ
for all y ∈ N . Thereforeα(y + x) =α(y) andf (y + x) =f (y) for all y ∈ N . Conversely, let x ∈ N be such that
We consider a characterization of a DFS-near-ring. Theorem 2.6. A double-framed soft set (α,f ); N over U is a DFS-nearring over U if and only if the following assertions are valid.
for all x, y ∈ N .
Proof. The necessity is directly induced from Definition 2.3. Suppose that (1) and (2) for all x, y ∈ N . Therefore (α,f ); N is a DFS-near-ring over U .
